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Introduction {#s1}
============

Cardiovascular diseases (CVD), particularly coronary heart disease (CHD) are the major leading cause of death in developing countries^[@R1]^. Mostly, manifestation of coronary artery involvement is stenosis but in some cases, abnormal coronary dilation or ectasia can occur^[@R2]^. The term of ectasia was first used by Bjork in 1966 to identify coronary vasodilatation^[@R3]^. Coronary artery ectasia (CAE) is a consequence of atherosclerosis in 50% of cases, whereas 20-30% of subjects have origin of fetus periods. According to the angiographic findings, 3%-8% of atherosclerotic coronary artery patients suffered from ectasia^[@R4],[@R5]^.

CAE is defined as dilation of arteries, at least 1.5 times greater than the diameter of the adjacent normal segment, localized or widespread^[@R5]^. Markis et al. categorized CAE based on the extent of coronary involvement in four types: type I, diffuse ectasia of two or three vessels; type II, diffuse disease in one vessel and localized disease in another vessel; type III, diffuse ectasia of one vessel only; and type IV, localized or segmental ectasia^[@R6]^. Definitive mechanism of CAE is unknown, but a combination of genetic causes, common risk factors for coronary artery disease and abnormal metabolisms, involved in the development of CAE^[@R7]^. Yetkin et al. conducted a systematic review study to determine the common cause and mechanism of cellular, molecular and vascular involved in pathobiology of CAE and found that CAE was a systemic vascular wall abnormality rather than a simple variation of atherosclerosis^[@R8]^. Ectasia is more common in elementary and middle parts of right coronary artery (RCA) and then branch anterior descending (LAD) involvement^[@R9]^.

Despite increasing of knowledge on the risk factors of CAE, better understand of the associated factors affecting the atherosclerotic patient, particularly in developing countries is necessary. Numerous studies have been conducted in worldwide to investigate the prevalence of ectasia, but hitherto no study has been done in Hamadan Province. Hence, we conducted this study in order to, firstly, get more knowledge and determine of prevalence of the CAE amongst patients who underwent coronary angiography and comparison the distribution of common CHD risk factors in atherosclerotic patient suffer from CAE with normal coronary arteries subjects.

Methods {#s2}
=======

This cross sectional study was conducted in Hamadan Province, western Iran, from March 2014 to March 2015. Overall, 2767 patients undergoing coronary angiography, for different reasons, in Ekbatan Hospital, were assessed. The most important indication for coronary angiography was positive noninvasive diagnostic tests, acute myocardial infarction (MI) and history of angina. CAE was defined as dilation of a segment of a coronary artery to a diameter of at least 1.5 time that of normal adjacent segments ^[@R10]^. According to the findings of angiography, the subjects were assigned in two groups: atherosclerotic patient with ectasia and subjects with normal coronary arteries. The existence of CAE in the major branches and also in the left main coronary artery (LM) was evaluated.

The local Human Subject Review Board of Hamadan University of Medical Sciences approved this study.

Cases identified by cardiologist were selected and demographic and clinical data were evaluated through patient records and examinations. Data collection tool was a researcher develop checklist including age, sex, hypertension (HTN), diabetes, cholesterol, smoking status and family history. Our definition of traditional risk factor for CHD disease included diabetes mellitus, hypertension, hypercholesterolemia and hypertriglycemia according to the American Heart Association definition. Thus patient who had a fasting plasma glucose concentration \>125 mg/dL at two separate measurement, or used anti diabetic medication such as insulin or oral hypoglycemic agents considered as diabetic patient. Patients were considered as hypertensive if their mean systolic blood pressure was \>140 mmHg or mean diastolic pressure was\>90 mmHg or they were taking antihypertensive drug. Hypercholesterolemia was defined as cholesterol level\>200 mg/dL and hyper triglyceride as triglyceride level \>150 mg/dL or patients who were advised to use cholesterol / triglyceride- lowering drugs by their physician. Patients considered as smoker if they were using smoke in every rate. Comparison group were normal subjects undergoing angiography because CHD related conditions but no diagnosis of atherosclerosis and CAE.

For data analysis we used descriptive statistics including frequency tables, measures of central value and measures of dispersion to describe the study variables. Categorical variables were presented as number of cases (percentage) and were compared by the Χ^2^ test or Fisher's exact test, when appropriate. SPSS version 16.0 (Chicago, IL, USA) used for all statistical analyses.

Results {#s3}
=======

We excluded patients that availability of information was not possible ([Figure 1](#F1){ref-type="fig"}). Overall, 2524 patients referred for coronary angiography, remained in the study. Of these, 166 (6.5%) atherosclerotic patients had CAE and 243 (9.6%) patients had normal coronary. The mean age of CAE patients was 59.4 ±1.19 yr (range 28 to 84 yr), and mean age of subjects with normal coronary artery was 58.50±9.8 yr (range 34 to 82 yr). From all patients with CAE, there were 57.7% hypertensive, 12.7% diabetic, 33.1% smoker and 59.9% had dyslipidemia (28.9% had high triglycerides and 31% had LDL). Moreover, 9.9% of cases had history of CHD disease in the family. 11.1% of CAE group and 10.6% of normal subject had positive family history of CAE but the difference was not statistically significant. The distribution of the clinical characteristics in patient with CAE and normal coronary is shown in [Table 1](#T1){ref-type="table"}.
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###### Characteristics of the patients with coronary artery ectasia (CAE) versus patients with normal coronary artery and atherosclerosis

  ------------------------- ------------------------- --------------------------- ------------------- ------ -------
  **Variables**             **Patients with CAE**\    **Patients with normal**\   ***P*** **value**          
                            **and atherosclerosis**   **coronary artery**                                    

  **Number**                **Percent**               **Number**                  **Percent**                

  Gender                                                                                                     0.526

  Male                      87                        61.3                        150                 61.5   

  Female                    55                        38.7                        94                  38.5   

  Smoker                                                                                                     0.001

  Yes                       48                        33.8                        45                  18.4   

  No                        94                        66.2                        199                 81.6   

  Positive family history                                                                                    0.511

  Yes                       15                        10.6                        27                  11.1   

  No                        127                       89.4                        217                 88.9   

  Diabetic                                                                                                   0.089

  Yes                       19                        13.4                        47                  19.3   

  No                        123                       86.6                        197                 80.7   

  Hypertensive                                                                                               0.001

  Yes                       82                        57.7                        45                  18.4   

  No                        60                        42.3                        199                 81.6   

  Hypertriglyceridemia                                                                                       0.001

  Yes                       41                        28.9                        26                  10.7   

  No                        101                       71.1                        218                 89.3   

  Hypercholesterolemia                                                                                       0.001

  Yes                       44                        31.0                        17                  07.0   

  No                        98                        69.0                        227                 93.0   
  ------------------------- ------------------------- --------------------------- ------------------- ------ -------

Discussion {#s4}
==========

About 6% of patients with atherosclerosis had CAE. The prevalence of CAE amongst total population undergone coronary angiography was 5.9%. Majority of the CAE patients were male and hypertensive. Limited studies investigated prevalence of CAE in Iran. The prevalence of CAE was 4% and 4.3% in 2009 and 2010 in Mashhad, respectively ^[@R11],[@R12]^. Amirzadegan et al. found a prevalence of 1.5% CAE compared with those with a normal coronary artery in subjects who underwent coronary artery angiography^[@R13]^. The results of our study in comparison with some other papers, revealed the high prevalence of CAE in patients under study because this proportion have been reported lower in international studies (Turkey 4.3%, Spanish 3.39%, Greek 2.7%, England 1.4% Singapore 1.2%,)^[@R14]-[@R17]^. This rate has been reported 3% to 8%^[@R18]^. Therefore, our findings are consistent with it^[@R18]^. There is a wide variation in the level of health of a society and lifestyle as well as differences in the prevalence of cardiovascular risk factors in the population under study. Reports of CAE in different publications depend on the methodology of study and availability of data and accuracy of information.

Male gender is an associated risk factor with occurrence of CAE^[@R19],[@R20]^. A hospital based study showed male gender as an independent predictor of CAE ^[@R15]^. 91.2% of CAE subjects under investigation were male as well. Our results revealed that proportion of men with the CAE was more than women (61% vs. 39%), although this proportion in comparison with control group had not significant difference. In Tehran Heart Center study, CAE was remarkably predominant in male in compared with female patients (2.7% for men vs. 1.4% for women)^[@R13]^. Most of these studies illustrated that sex differences and high frequency CAE in men, are resulted from the nature of the disease and its association with atherosclerosis as well as the underlying cardiovascular disease, more prevalent in men.

Our results showed that no significant difference between mean age of patient who had CAE and normal group. This finding is inconsistent with previous reports, which determined CAE patient are older than other group. ^[@R4],[@R21]^ Amirzadegan et al.^[@R13]^ performed a retrospective cohort study in Iran and indicated that the patients with CAE were significantly older than those with normal coronary arteries. Generally, age has not been identified as an important risk factor^[@R22],[@R23]^. This issue that indicates a well-designed of analytical studies with more robust methodology is needed to measure the independent effect of age on occurrence of ectasy.

According to the findings, 13.5% of CAE patients had diabetes. Although our evidences did not show a significant difference in the proportion of diabetic patients in both groups, but there was much debate about diabetes and its association with ectasia. In the previous texts, diabetes was introduced as a risk factor for the occurrence of ectasia, but in recent years after new bimolecular researches suggests that diabetes may have a protective effect against CAE^[@R24],[@R25]^. The prevalence of diabetes in studied patients with CAE was 8% to 33% and diabetes might play a protective role for the development of CAE (OR=0.65, 0.54, 0.77, *P*\<0.001)^[@R24]^.

We found that approximately 60% of cases had dyslipidemia. Our results reveal a strong significant association between dyslipidemia including hypertriglyceridemia and hypercholesterolemia with CAE. Several previous studies have also reported dyslipidemia in CAE subjects as 63% in Singapore^[@R17]^, 59% in Saudi Arabia^[@R26]^ and 41.7% in Iran^[@R13]^. Clearly, there is consistency between the findings of these various studies, and our results also is in agreement with other studies showed dyslipidemia was very prevalent in CAE patient in vs. normal coronary group. Sudhir et al. conducted a study in USA on 197 asymptomatic subjects with hypercholesterolemia and found that ectasia was significantly associated with a lower HDL cholesterol level and a higher LDL/HDL ratio ^[@R27].^

Hypertension (HTN), one of the most serious threat and risk factors, has been consistently correlated with increased probability of developing CAD in various populations. HTN is the most common risk factor in Iran, and 25% of Iranian people (25-64 yr old) suffer from HTN^[@R29]^. Based on our study, 57.7% of CAE subjects suffered from the degrees of hypertension and this proportion was significantly higher than normal coronary group. This proportion in a study on 10057 angiographic procedures among Iranian population was 52.6% ^[@R13]^. CAE was significantly correlated to hypertension so that the adjusted OR estimate of CAE in hypertensive subjects against no hypertension was 2.43(95% CI (1.46--4.13)^[@R21]^. However, most of studies have not shown a significant association between HTN and CAE and this causal effect remind up to the present time controversial.

We investigated the proportion of smoking status was significantly higher in CAE patient than in control group (33.8% vs 7.0%). This finding indicated that smoking as traditional cardiovascular risk factor in our study subjects is less than some other studies (Pakistan 37.0%, China 53.4%, Iran 53.7%)^[@R13],[@R21],[@R30]^. Smoking is a common risk factor in CAE cases due to the fact that CAE is common in men and likely to be smoker more than women. Accordingly, it seems that there is essentiality to run a prospective study and systematic review & meta-analysis study to determine the predisposing and precipitating factors such as diabetes, hypertension, dyslipidemia and etc. in order to estimate the effect of potential risk factors that may affect progression CAE in CAD subjects.

We did not have distribution of coronary ectasia in different vessels of patients. Despite its limitations, this paper is the first study to determine the prevalence of ectasia in the Hamadan Province that can provide basic information for analytical studies that must be performed in the future.

Conclusions {#s5}
===========

The finding of this study identified the prevalence of CAE in Hamadan Province was in the expected level. We conclude that, distribution of common CHD risk factors was most prevalent in CAE patient. Conducting similar studies in other province of country would produce more knowledge of epidemiological and clinical factors affecting on CAE in Iran.
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